A traumatic infra-renal aortic dissection is a rare but life-threatening injury that follows deceleration injuries. The mechanism of blunt abdominal aortic injury involves both direct and indirect forces. The successful management of patients with traumatic injuries depends on a prompt suspicion of the injury and early diagnosis and therapy. Missed injuries in trauma patients are well-described phenomena and implementation of the ATLS® trauma schedule led to a decrease in the number of missed injuries, but trauma computed tomography (CT) scans in injured patients are still not standard. We report on a 54-year old Caucasian female patient who was involved in a car accident. The fellow passenger of the car was seriously injured. The patient had been previously treated at two different hospitals, and a dislocated acetabular fracture had been diagnosed. Because of this injury, the patient was transferred to our institution, a level 1 trauma-center where, according to the nature of the accident as a high-energy trauma, a complete polytrauma management was performed at the time of admission. During the body check, a moderate tension of the lower parts of the abdomen was detected. During the CT scan, an aneurysm of the infra-renal aorta with a dissection from the height of the second lumbar vertebral body to the iliac artery was observed. The patient required an operation on the day of admission. After 19 days post-trauma care the patient was able to leave our hospital in good general condition. Therefore, missed injuries in multiple injury patients could be fatal, and it is essential that the orthopedic surgeon leaves room for suspicion of injuries based on the nature of the trauma. Traumatic injuries of the abdominal aorta are rare. According to the ATLS® trauma schedule, all of the patients who have experienced high-energy trauma and associated fractures should undergo routine screening using a trauma CT scan with contrast agents to detect potential life-threatening injuries. In case of abdominal trauma, an aortic dissection, which can easily be overlooked, has to be considered.
Introduction
Acute traumatic aortic injuries are rare. 1 They are normally caused by direct or indirect forces to the abdomen induced by high-energy trauma often associated with rapid deceleration. 1 Approximately 90% of acute traumatic lesions are caused by non-penetrating car accidents. 2 A non-penetrating blunt trauma to the abdomen may cause severe intra-abdominal injuries, an occlusion of the aorta, a dissection, a rupture or transection, an aortic aneurysm, or an aorto-caval fistula. 3 Disruption of the intima, subintimal hematoma and thrombosis are sometimes observed in peripheral arteries following blunt trauma. 4 Most acute traumatic injuries of the abdominal aorta are usually fatal before medical assistance can be given. If the diagnosis can be made immediately, surgical treatment is indicated. More rarely a patient can develop a traumatic aneurysm of the abdominal aorta. 3 Because of the rare and uncommon occurrence of an acute infra-renal aortic dissection following a high-energy trauma, it is essential for the orthopedic trauma surgeon to understand the nature of the injury. Implementation of the ATLS® trauma schedule leads to a decrease in the number of missed injuries and patients can be offered adequate treatment. 5 We present a rare and life-threatening infrarenal aortic dissection after blunt abdominal trauma which was initially not detected and highlights the necessity of understanding the nature of the trauma, its subsequent injuries, and the necessity for a computed tomography (CT) scan with intravenous (i.v.) contrast enhancement in patients with high-energy impacts, especially to the abdomen and pelvis.
Case Report
We report a 54-year old Caucasian female patient who was involved in a car accident. She was the driver of the car, and was hit by another car on the driver's side. The fellow passenger of the car was seriously injured and was treated in hospital for traumatic brain injury. Both of the passengers were wearing their seatbelts correctly, and the female patient did not lose consciousness.
At the first hospital, where the female patient underwent pelvic X-ray, an acetabular fracture on the left side was detected. The patient was then transported to the second hospital, where a CT scan of the pelvis was performed. This revealed a multiple-fragment fracture of the left acetabulum. The patient was later given a tetanus vaccination and a trans-urethral catheter was put in place. At this time, urine did not show any signs of macroscopic hematuria.
Later, following communication via telephone, the patient was brought to our institution, a level 1 trauma-center, by helicopter. Because of the nature of the accident, with a high-energy trauma, complete polytrauma management was performed. During the body check, under pain in the left part of the pelvis, a moderate tension of the lower parts of the abdomen was observed. The ultrasound did not reveal any free abdominal fluid. Blood count showed normal values. In addition to the multiple-fragment fracture of the left acetabulum, the CT scan revealed an aneurysm of the infrarenal aorta with a dissection from the height of the second lumbar vertebral body to the iliac artery (Figures 1 and 2) .
Because of the aneurysm, the patient required operative vascular surgical intervention on the day of admission. During this operation, a vascular substitute of the aorta with a 14/7 mm Dacron-Y-prosthesis was used to reconnect the superior mesenteric artery.
Nine days postoperatively, the open reduc-
[Orthopedic Reviews 2014; 6:5031] tion and internal fixation of the acetabular fracture was performed without any incidence. Nineteen days post trauma, the patient was discharged from the hospital in good general condition. She did not show any signs of vascular deficits of the lower limbs or in the abdominal organs.
Discussion
Acute traumatic dissection of the infra-renal abdominal aorta is a rare injury and has not been well described in the current literature. It is likely that most patients who experience traumatic aortic dissection die at the scene of the accident before medical assistance can be given. The injury to the abdominal aorta is due to either a direct or indirect abdominal compression following a sudden deceleration caused by the transmission of forces applied to the body surface. 6, 7 In both direct and indirect trauma, an intima tear can occur, allowing circulating blood to penetrate into the vessel wall to various degrees. 6 When these injuries are suspected, radiographic evaluation must include a CT scan or magnetic resonance imaging with contrast agents for an early diagnosis. In fact, an early diagnosis must be made in order to determine the clinical course, the prognosis and the method of treatment. 6 The examination of choice in patients with an acute traumatic dissection of the aorta seems to be aortography. 6 In traumatic non-penetrating injuries of the abdomen, most dissections show a transverse disruption; this trend was observed by Parmley in a report of 296 cases of aortic injury. 8 Compared to the abdominal aorta, traumatic injuries of the thoracic aorta are well-described and most likely 90% of all these injuries are caused by non-penetrating blunt trauma, such as car accidents.
2 A traumatic abdominal aortic aneurysm has been reported on two occasions, and each resulted from a longitudinal disruption of the aorta. 9 Open surgery using prosthesis or a percutaneous intervention are potential options for treatment of aortic injuries. 6 Radiographic evaluation and assessment of polytrauma patients with suspected aortic dissection must be based on an understanding of the capabilities of the various imaging techniques. Diagnostic procedures involving either the thoracic or abdominal aorta play a key role in determining the clinical course. 6 The temporary management of initially stable patients involves using pharmacological agents to reduce the systolic blood pressure and its cardiac shear forces. 1 However, the treatment of choice is an immediate vascular surgical reconstruction. 10 The current literature describes only a few cases of traumatic abdominal aortic dissection. Eimany et al. presented the case of a 65-year old man who was admitted to hospital after a car accident. In contrast to the present case, this patient presented completely ischemic lower extremities. The CT scan showed a traumatic aortic dissection at the level of the inferior mesenteric artery and an aorto-femoral bypass was performed. 11 Ngu et al. discussed the case of a 37-year old woman who received a severe abdominal impact while using a surfboard. In this patient, the dissected intima was forced against the posterior wall of the aorta, occluding the lumen and causing a thrombosis. 12 In 1969, Hewitt et al. discussed the case of a 65-year old man who was admitted to hospital with an aortic dissection after a car accident; the patient was treated using a Dacron aorto-femoral bypass. 4 In the current case, the aortic dissection of the patient was not recognized during the treatment in the first two hospitals. This might be due to the acetabular fracture, which was detected in both clinics. The symptoms of this injury might possibly have covered the signs associated with the aortic injury. As described above, traumatic dissection of the aorta is rare, but does have to be considered in patients with high-energy injuries of the abdomen or the pelvis with specific symptoms (e.g. pulse abnormalities in the lower extremities or abdominal pain). Therefore, when there is the suspicion of this kind of injury, a radiological survey with contrast agents must be carried out. In general, it is essential for any trauma unit in which patients are treated after highenergy accidents to perform standardized trauma CT scans with contrast agents to reduce the number of missed injuries.
Conclusions
The mechanism of abdominal aortic injury mostly consists of blunt injuries due to compression. Early treatment and diagnosis is essential to optimize patient outcome.
The primary treatment and the response of the orthopedic trauma surgeon following a high-energy trauma are essential factors that determine the clinical course of the patient. In the case of high-energy trauma, and even more so in those cases in which the fellow passenger has sustained multiple injuries, a complete clinical examination, including sonography of the abdomen according to the FAST-concept and a complete trauma CT scan with contrast agents, is essential to reduce the number of missed injuries that could be fatal for the patient. Even if the patient was first seen at another hospital, and fractures are diagnosed by the orthopedic surgeon on admission, other combinations of life-threatening injuries should always be considered. In case of abdominal and pelvic trauma, abdominal aortic dissection, which can easily be overlooked, has to be considered as differential diagnosis. 
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